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Abstract of JP2004063321 

PROBLEM TO BE SOLVED: To provide composite graphitic particles having high discharge 
capacity and initial charge-discharge efficiency as a negative electrode material for a lithium ion 
secondary battery, and capable of providing an excellent high-rate characteristic and an excellent 
cycle characteristic, to provide a method for manufacturing the composite graphitic particles with 
high productivity by restraining fusion in graphatization, to provide a negative electrode for a 
lithium ion secondary battery using the composite graphitic particles, and to provide a lithium ion 



secondary battery having the above battery characteristics. ULE 



SOLUTION: These composite graphitic particles are prepared by first forming a graphite 
granulated substance A formed by aggregating a plurality of scale-like graphite pieces, and then 
filling and coating the internal voids and the outside surfaces of the granulated substance A with 
carbonaceous layers B having crystallinity lower than the granulated substance A. The composite 
graphitic particles are characterized by that the carbonaceous layer B contains carbonaceous fine 
particles. This negative electrode for a lithium ion secondary battery is provided by using the 
composite graphitic particles. This lithium ion secondary battery is provided by using the negative 
electrode. 
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[0 0 5 2] 

—75, M5HI^4rv^ &&VM4Q I *<Rvm V 7 i-XtfcRM^ -±E© «fc ? 

hiuliv\ ff#B»cwR (mzm&-r2>^%tik%L®) (a) owns* 

« (B) ) ifctfabfco Lfci { ot, SMi^2ft%^ 

±8M%*ffi, JfiL<li3-6M%<!)yV7i-XiIt3g«?«. QIKii 
££t4, 8 0Ri%aiOORi%*i, Jffil<li9 0- 9 9. 5 
[0 0 5 3] 

v» T 14, HfrlE^^Xfl K is v> XUm L/:^V7x- X firiE#MM#&ii 
tj[J»*»»-rio t LT»4&ttO#ffi»##ffi£SUB1-*£fcri , 'ri*o Wx.tf 

, n-7-5£, @S5£, *»5^ ffi&isS, 50^;, 5£, ^Bf 

[0 0 5 4 ] 

XttMi&j&Sft^Ti&tt^S* 5- 1 0 0 ftmvmmftKlrZZk&tSt L<, 5-5 
0/im* s ni:*fiL^ 4£, J*»iitt« (A) <?)¥Wg<?)l. 0-1. 3tefc& 
Si^c^tSiH^IU^ 1. 0te*iM<3»#fctt, «-C**H»3&tMfc (A) 

S^tl^»tc3 WT^S 1 4 L<, 2 tlT7& s ?f>^$f4 L^o 
[0 0 5 5 ] 

<i?y&?t> 

u 4fci4«tj&a>*K:**i-*»ifi*T?*»fc, *»fl:tt#H«TTKaijn«fe?*L, * 
nw^a^a»Sfi^* s ^jfts*i.*. i&j&isu&i*, 900-320 ovx-temznzo 
gkHkmt. 000-1500 

*C) Tfffc-o-Cb L, JR»*jft*»J*i-*«fe«t3SaUR ( 1 5 0 0 - 3 2 0 OtJ) "Cfr 



00 



3P 2004-63321 A 2004.2.26 



[0 0 5 6] 

+ »»JR^ftffi*f^»Lfc»^»w*^T't>«4rfc«?lb4mSr#*±-Ctt, 18 0 0 
- 3 2 0 Ot:. #K$f£ L<Ji 2000-300 OttttltS, Z<D£ ? fcfcfifc* 
0. 5-50 ^K>JftL<{i 2-2 0 B#Hiin&1-4 £ 1 J: >9 . U A>f * >~^m 

[0 0 5 7] 

nm#& ^fflv^;'jf ^A^tv ^m&att, * n # ^ * a -< * > -^mr&^tt 

[0 0 5 8] 

< y -> a * > -^cm?tfe > 

[0 0 5 9] 
[0 0 6 0] 

«^HI&fl« : ?o1&te*#5H:3l£fflU ^o»3feH»1-4JRfi1436«ifi5<, ft^iO 1 
**Wt^fi9 £ 4#S;T**U*#&1WK3 ti&^o 

[0 0 6 1] 

jg'g-am, *ft^a^t+l-2 0 R*%5B£o*"Cfl3v>4<GjW* Lv» 0 

[0 0 6 2] 

as KiWri-4 £ i •vnmfrMm*&&'r*> 

*m#Kjfe*, $£*&i-*uf. *M#jMa*j&-a»oaHfcaufr*fc»#sft4 0 

Mi. SS*^Ut-i:t 3 00~3000rpm 3UR-?a£#1-4 £ £ <fc *9 

S8Si-4££*«-e#4 0 

[0 0 6 3] 

fc-frSUflilfi^fc. 'J r h 7 7 ;vt n xf u>f © 7 IMSIM*, >f V 
T-nn'^TJVn-^f^i^T^ fi«L^ i*t*C t^T**, Sfc. 
mi&Sfi^i:, 7 yftex-j f/f©7 ?|tm«flS^*&4vM±#;v***->^;v-lr 

% 7;^-^f(Oiitl^Lt^7'J-tL^ itttiit^ls. 



(12) 



3P 2004-63321 A 2004.2.26" 



[0 0 6 4] 

Jg£ S f» 4 £ fc a*? £ £ o 
[0 0 6 5] 

[0 0 6 6] 

<iEm> 

hmumk »4«*A'3y>m .w^Aiftii (v., o 5 > v 6 o, , . v 

, 0 4 x V, 0, • fcfc*) ^.tCF-eoL i'ft*«^ifwy*-SA*#fl:<fiHI&, — IK 
Mo, S, . , (^ + XliO^X^4> YI^0<Y^l^l^f-C*>) 

[0 0 6 7] 

li, IftftCfi, LiM (1) ! M ( 2) p 0 2 (5£* P li 0 ^ P 1 <?)I£B 

«5fMt-C*>K M (1) , M (2) < fc "b-a^>3l»^flS5c5R^e)'flr*o ) $>*v> 

liL iM (1) 2 . , M (2) Q 0 4 (5£+Qli0 *=Q^ 
M (1) , M (2) < fc 'b-S^IfilTnf^f)*?)* ) T^$ft& 0 

±fEK£v>T, M-?7FZHZ>M&&M7t^ fc LTIi, Co. Ni, M n > Cr, Ti, V 
, Fe, Zn, A U In, S n hti, 0JL<liCo> Fe, Mn> Ti, 

Cr, V, A 1 mwm\fhtL*>o 

[0 0 6 8] 

V f> -U&mm&&mWLtt>yil t LXli, J:*?*#fl9C»i, LiCo0 2 , Lip Ni 
q M, _ c 0, (Mf±N i *|fc<±ffiaH*£K5n3l^ jf 4 L< »iC o. F e, Mn, 
Ti. Cr, V. A 1 frhMHfl&4?%< fc "i>— 0. 05^P. 0. 5£Q£1. 0 
t^So ) ^AtMft^l, L i N i 0 S >LiMn0 2 , LiMn 

[0 0 6 9] 

»£tHSHK#tfc U> tttfcffi|fc«**«:»J!fcfcj£C-C«*U tf^i^T6 0 0t-10 

*ftlfio'Jf")A-f*^iiiii-cii, jE®&te»Sfc tr, ±fa<k#^£m&-e^ffl t 

[0 0 7 0] 

Z<Dl o 4iEffi*rfl-KJ:oTiEttSr»Jftr tfflxJ*. IES*m fc j3 J: OTRfil 
fc*«te*tt#i-4fci&0#WaiJ: <9 jEffi#jffl*|fe«'*<&WH CittS £ fc til 
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[0 0 7 1 ] 

#<^&o#fl3,v> <bfr£o lift Ltfi, tjv^-^a^, — y 

^^Sr^fS^ t* s -ClS 0 ^(7>J?$ t LTIi, 10-40/<m ct? & <D&n MX$> 

So 

[0 0 7 2] 

[0 0 7 3] 
[0 0 7 4 ] 

ZflX^2>m.mM1M.Zm^ZZ. L i P F 6 . LiBF 4 .Li a 

sF, , L i C 1 0 4 > L i B (C 6 H 5 ) 4 , L i C 1, L i B ra i C 
F, SO, , LiCH, SO, , LiN (CF, SO, ) 2 . L i C (C 
F, SOj ) , % L i N (CF S CH 2 0S0 2 ) 2 ^ LiN (CF 3 
CF 2 0S0 2 ) 2 ,LiN(HCF 2 CF, CH 2 0S0 2 ) 2 ,L 
iN ( (CF, ) 2 CHOSO, ) 2 , LiB [C s H, (CF, ) 2 
] 4 , LiAlCl, . L i S i F 6 ^-^ A**4r«rfflv>*ifc*«-cS* 

o #^ LiPF 6 , L iBF 4 *«<b££te<&A*fc£S L<J8v»fc*L* 0 
«»*4» tt, 0. l-5mol/L ^ s $ftL<. 0. 5-3. Omol 

/L ^<t^iLv», 
[0 0 7 5] 

[0 0 7 6] 

0#7Km^®?^ i: "T £ ^ ii , lit x.f-V K rnei/>* 

-**?-K v^f;^-^-f> yxfH-^-K 1. 1 -4fcf±l, 2 
-v* l, 2 7" h 9^ Kn79> % 

> r-trh-M>7K ^at'txfij^ *->tvy>f^ ^iff^^f jk -hn 

[0 0 7 7] 
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[0 0 7 8] 

Mitui^ mm.<Dt><7>tf^~r *t<bteffipTfg-c&£o f^ifs^f^-, rt^j-c 

^S^m^fc+com^R^ajt^ O. l-5mol/L WtL<, 0. 5-2. 
Omol/L J&*J £ tv^o 
[0 0 7 9 ] 

t< a, 3 0-8 o®fi%-c^>«.o io~9 oga%-c£&^ #m^*> s ^ < . fr-o&n 

[0 0 8 0 ] 
[0 0 8 1 ] 

m^s £ m v» & i fc aw ii-cft * <> 

[0 0 8 2 ] 

[0 0 8 3] 
[0 0 8 4 ] 

. i ) 

<a«WSfi* (A) Opg&> 

3 0 // nu 83£#0 . 7 %0»^tt0Kiefi1455^a««l: : ?-Sria 2 K^-THBf 
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*43«tt-fliR*tt©Si&jttt» (a) 3&^fie$^ 0 (a) w- 

MW2 0/<m, T*^* l^ifc^l. 7, X&!Afi®$T&K£2>£i£k&tfd 0 , 2 
= 0. 3 3 5 5 nm> L c = 8 6 nmT&o£ 0 fcfc, »fc*tfcfii&i£fe!& (A) e>KfiB 

5%t&o£ 0 

[0 0 8 5] 

8&fr£&4 0 W%t*t4 3-A'?-/l'e7f (JIIMft (80 PK-QL, — 
^QI = 0St%) 4 4SiH5i:> ^-;^i7 6Si^ Ktm^fcU^yfi 
>ZT?y? (TiStt^aO. 03^m) 0. 1 5 (ftttttKft&JtfcJtMJI (B 

) KfcfLTftO. 6ft%, & 1 8 7 O^/^m 8 ffi^) <a£9-£"C#&iI^U a-* 

[0 0 8 6] 

MftCn-J^-Jve^f^l 2 OWCtU, StrlEM^ot©^ (A) *1 0 
OjJ*ffltoS*ttft-CB>AU 1 5 0f?l«fHS», SfcJEU 3 

WWfiE^5 0mmHg, 2 0 0 "ClCgi"* * T«#£ig£»3\ mMX-$>2> ? - 

M£fr£4 7 0 IDT- 2 O^IitT, TttfE&AS *tfcHI&j£j&fe (A) 1 0 0 

LT1 2 6ll^H^ffOM n D u^I^o Mfplis i^&3t&« (A) £^5fc1-£ 

«*o»fr«©iim?ow«wi^»Ki)t*M (b) 

[0 0 8 7] 

K*««fr»i2 o/8 o iimsiifc. ifc, jKftA&fltt>gft£-*iii. 4ii%t*o 
z^ztfrh, &m&<vm§&mL® (a) ^8^39-so. 7ii%tu #*ft*o 
si&^a^ x tn t . 0. 7x0. 8 + xxo. 2 = 1. 4?$ii^^ 

4. 2R*%fcfHf$*L4 0 £ tilzft LT, Jt^M ^ ^ n - ;v ^ - ;i/ e 
[0 0 8 8] 

£3e«LT2 8 0 0 t"e5 ttmftfeS Lfco J»«MkLT#e>*L^a#jS»fi«:^tcil*^ 

2 1 ^nu T*^* hJfciil. 7, JfcSltliO. 8m 2 /g. **jgtt 1 . 0 0g/ 
cm s T^oTto XfiUSA 0*ffe^ J: *»fitt»id, , 2 =0. 3 3 5 8 nnu Lc 
= 8 5nm, 77>5-^|:URf lio. 12"C*ofc 0 
[0 0 8 9] 

-hffi-C#fc*ifc«-*M*&Rfi:^£ 9 0Sf%, LT#'J 7 ^-ffctf- U f> 1 0® 

fi%<7)*!l^T, N-^f;Vk'n'J K>^i^Ji:i^T^l, * J EUt-tfflv>T2 0 
0 0 r pm T3 O^HJIWU ***«***fr#J'<--;* h*H«Lfc 0 
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[0 0 9 0J 

[0 0 9 1 ] 

v (@i^?a) m$kn,m'®MLtzVT*j*&mfe 

frhZZttW. (01+04) SrftaStfc. 
[0 0 9 2] 

7"n fcfV> h l 0 raol%, ifV>A-^-f5 0 mol%^XV £ V 

xf;v*-^-h40 mo 1 L i C 1 0« * 1 mol/d 

« ?> ii.fc**«»«Sr #'J^oev> ^LRfrfc-frft 3 m^fi^ 5 ^ 3 -fere v 
01+05) fcSMIUfco 
[0 0 9 3] 

*?iifcfe^v-^5, a *ra (ft® 2&£zfmtefrt>% 

& mnfc 7 b tmm s *tfcm«j* * • 

[0 0 9 4] 

M2t> Il#7 atff L^:^S4 t^HC^^i ^iS2^I*5' 
[0 0 9 5] 

jsm@ 2t. 'jffA^i^t,*4^i4 kfrt>M&z*i2>nm'?$>2>o 

[0 0 9 6] 

*tfc^> 1 2 0fl-mi*JhLfc, 
[0 0 9 7] 

*ko. 9mA^iatt, ntt«jE*«2. 5v t -c5£m*ifcm*fT o £ 

%)M3c.tim%)^ (%) = iitiv-j ? ji><z>i&n®*/iisi*}'4 * frviem®*) xioo 

[0 0 9 8 ] 
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fti*lfc««I* (96) = (#2^>f ^^Olfc*§*/*l"9-W * ;K^fem#») xi 00 
[0 0 9 9 3 

■*>r*/n|Mt (%) = 1 0 1 ^ ;KDJScl§t/i 1 t^f ^ ;K?)tS§l) xioo 
[0 10 0] 

*i g$>fc*) (oxen®* (mAh/g) . mia^ft*^^ (%) . (%) . 

*>z:*m?6HU H«&^31^#* (3 7 2mAh/g) KiS 

[0101] 

(^Jfe^O 2 ~ 3 ) 

MTO^ti^ii ^t^^x.^Mit *^i t miK.mw&ttn. 

[0102] 

churw 1 ) 

1 oHifriI2£# (A) ^Mfl^fcis^i^tSiiti^iJf, H«fri6*i# 
[0 1 0 3 3 

(Jt«« 2 ) 

2 (b) ^K^mnw&^^L^akSMt^mM2 tm#w&m 

[01043 

jvf^tHMt (-^Qlsfc5-:¥WS0. 2 Atm . 

M (B) KJtLTftl 7®S:%s #}4 0i/^m s *BM0 . ^yf*>^9?^*fi* 
L*v»&*m, *Jt«lfcra*HtTa«6-S»Rfi?«f«'«:*JiiftL^:o £*t£H&£o 
l*fc3fcHU *o«o«Hta-^^ry-X«rS5*LT 2 5 0 0 M 5 l$NilM&9 Lit 

[01053 

# ^> ttfc^Hifrgfi^^fi^gti 2 l^m. T*^* hJfcttl. 7, JfcjElfiftttl 
. 2m 2 /g. M®mtO. 97g/cm' "C&ofco XjRj£S@*Tifcfc. J: a*MM4 
lid, o 2 =0. 3 3 6 0 nm> L c = 8 2 nm> 7^? > frtfcfeK £ Z> Rfelt 0 . 1 5 
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[0 10 6] 

[0 10 7] 

£&<03gHS* ( 3 7 2mAh/g) fc2v»jl[v»lfcm$*4r* U ^oflsv»*|»3El&«ai* 

[0 10 8] 

(it«« 3 ) 

[0 10 9] 

(Jfcttfll 4 ) 

[0 110] 

[Si] 
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